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Abstract. Melanoma is a type of skin cancer which is very aggressive in humans and dogs. 
Melanocytic tumors are common in the dogs, acconting for 3% of all neoplasms and up to 7% of all 
malignant tumors. The aim of this research was to evaluation of morfological aspects and malignancy 
criterias of the spontaneous melanocytic neoplasms in dogs. 18 tumors samples from skin and ocular 
areas of dogs were used. Evaluation of malignancy criterias of the melanocytic tumors was made by 
histopathology exams. Tumor location, histological e ls type, stromal invasion, level of invasion 
according by Clark classification mitotic figures, presence of necrosis, lymphocyte infiltration, 
junctional activity, the presence of the tumors cell in the superficial layer, were recorded for each case. 
The head (33 %), the limbs (22 %) and the thoracic rea (22 %) were the most common sites. Most 
melanocytic neoplasm were malignants (16 of 18 cases), composed of spindle cells (28 %), epithelioid 
cells (28%) and a mixture of epitheliod and spindle cells (17%) were common. We found only 2 cases 
of benign tumors. The mitotic index, cytological atypia, the high invasion level of the tumor and 
necrosis confirmed the malignancy in all cases of melanoma. In conclusion, the results of our study 
show that majority of all melanocytic tumors from dogs were represented by melanomas. The 
histological features used for the histological diagnosis of melanoma are not present in benign 
melanocytic tumors. 
 




 Melanoma is a devastating disease frequently encountered within both veterinary and 
human medicine (Smith et al., 2002). Canine melanocytic tumours (CMTS) occur most 
frequently in the skin an oral cavity (Moulton, 1990).  
 In dogs, it is a common diagnosis, accounting for 3% of all neoplasm and up to 7% of 
all malignant tumors. It is the most common malignant neoplasm of the oral cavity and the 
second most frequent subungual neoplasm (Marino et al., 1995). Millanta et al. (2002) found 
from a total of 62 canine melanocytic tumors 10 melanocytomas and 52 primary malignant 
melanomas). The most frequently affected sites are the oral cavity (56%), lip (23%), skin 
(11%), and digit (8%), with other sites, including the eye, accounting for only 2% 
(Goldschmidt et al., 1992). In one study, melanocytic neoplasms account for 4–20% of all 
cutaneous neoplasms, but less than 5% of these tumors are malignant. (Goldschmidt e al., 
1992). Malignant tumors are found most frequently on the head, ventral abdomen, and 
scrotum (Aronson et al., 1990). Melanomas commonly arise not only at mucoc taneous 
junctions, especially the lips, but also in the prepuce, vulva, anus, nose, and eyelids. Digits 
affected by subungual melanoma often have deformed nails, growth of a mass from the 
nailbed, or paronychia (Marino et al., 1995). Melanocytic tumors are the most common ocular 
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neoplasms, and arise most frequently in the anterior uvea (Collins et al., 1993). Cutaneous 
melanoma occurs more commonly in dogs with heavily pigmented skin, with the miniature 
schnauzer, standard schnauzer, and Scottish terrier at increased risk of developing neoplasm. . 
(Goldschmidt et al., 1992). Most dogs with melanoma are more than 10 years old with a range 
of 1–17 years. An increased frequency has been describ d in male dogs (Aronson et al., 
1990). 
The malignant melanoma is uncommon in the haired skin of the dog, when compared 
to melanocytoma. Subungual malignant melanoma is a relatively common digital neoplasm in 
the dog. Differentiation of melanocytoma from malignant melanoma can be very difficult. 
The presence of single cells or nests of neoplastic melanocytes in the upper epidermis are 
usually an indication of malignancy. In the dog, finding more than 3 mitoses per 10 high-
power fields is usually indicative of malignancy. Cytologic features of malignancy include the 
presence of a large nucleus, variation in nuclear size and shape, hyperchromasia, abnormal 
chromatin clumping, one or more nucleoli, atypical mitotic figures, ulceration and necrosis, 
junctional activity, vascular or lymphatic invasion. Tumor infiltrating with lack lymphocytes 
(TILs) is considered a high risk attribute (Smith e  al., 2002; Patricia Schultheiss, 2006). 
The tumors cells have variable morphology and include fusiform and epithelioid cells. 
Malignant melanomas with ballon cell morphology are occasionally found. Dentritic type 
occurs only in the skin (Goldschmidt e al., 1998). Balloon cell melanoma, a variant of 
malignant melanoma, has been reported on rare occasi ns in animals and is uncommon in 
human. This occurs in canine skin (Blanchard et al., 2001). Ramos-Vara et al. (2002) 
described an adenoid-papillary–form in canine oral cavity, previously only seen in humans. In 
this subtype, cells are arranged in acinarlike structures with central lumina. 
Amelanotic and poorly differentiated melanomas often elude definitive diagnosis and 
a number of neoplasms may mimic melanoma microscopically. For these reasons, numerous 
ancillary diagnostic methods have been developed in an effort to reach a more precise 
diagnosis (Perniciaro, 1997). These methods include immnohistochemistry (IHC) using 
monoclonal a polyclonal antibodies, electron microsopy (EM), in situ hybridization (CISH, 
FISH) and PCR. 
The aim of this study was to differentiate the melanocytomas from malignant 
melanoma from dogs by histopathological exam using a series of malignancy criterias. 
Another objective was to correlate the histological malignancy of the tumours to a series of 
parameters such as breed, sex, age and the region involved. 
 
MATERIALS AND METHODS 
 
 The biological material. In the present study, 18 dog tumour samples were used. The 
samples were spontaneous tumours surgically removed r tumour biopsies. The dogs in study 
were 8 females and 10 males, from different breads, between 2 and 12 years old. Tumours had 
various locations, thorax, limbs, eyelids and inguial area.  
Histopathological exam. Tumours samples were fixed in buffered formaline 10%, for 
24 hours, latter they were wax embaded, and section a  4-5 micrometers thick were processed 
by using Leica RM 2125 RT microtome. Classical staining like Hematoxilin – Eosin and 
Tricrom – Mason were the choice. The slides have ben valuated with Olympus BX 51 
microscope, the images were captured with Olympus SP 350 photo camera, and processed by 
using Olympus DP soft.  
The diagnosis was assessed according to WHO criteria, cellular atypia, number and 
shape of nucleus, mitotic figures, vascular density, roma / cell mass ratio and presence of 
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melanin. Other malignancy criteria in study were thpresence of infiltrative lymphocytes 
within the tumour mass, the necrosis in deep tumour, superficial ulceration, invasion level and 
junctional activity.  
 
RESULTS AND DISCUSSION 
 
The recorded data revealed that the tumours were coll cted from different breads, 
mainly from males. They have in average 2 cm diameter, and they rose in various locations, 
but more common on thorax, limbs, head, eyelids, ingui al, interdigitary. The most of them 
were primary tumours, but some of them were metastasis.  
 
 Tab. 1.  


















80974 Melanoma  
Mixed Epithelioid 
and Spindle cell moderate moderate 3 53 4 
78773 Melanocytoma Spindle cell moderate moderate 1 3 4 
79519 Melanoma 
Mixed Epithelioid 
and Spindle cell extensive intense 3 41 4 
81101 Melanoma  Epithelioid  extensive intense 3 3 5 
81106 Melanoma Spindle cell absent moderate 2 5 4 
78813 Melanocytoma Spindle cell absent absent 1 1 3 
81574 Melanoma Epithelioid extensive moderate 3 12 4 
79710 Melanoma Spindle cell extensive moderate 3 34 4 
81168 Melanoma 
Mixed Epithelioid 
and Spindle cell extensive intense 3 18 4 
81429 Melanoma Spindle cell moderate intense 2 5 4 
74009 Melanoma Dendritic moderate intense 2 4 4 
78803 Melanoma Epithelioid absent absent 2 17 4 
79339 
Melanoma Mixed Dendritic 
and Spindle cell absent absent 3 15 4 
77564 Melanoma Spindle cell absent absent 3 8 4 
77565 Melanoma Dendritic moderate moderate 2 18 5 
78349 Melanoma Spindle cell absent absent 1 4 4 
79357 Melanoma Epithelioid absent moderate 2 11 4 
80014 Melanoma Epithelioid extensive absent 3 40 4 
 
In dogs, the most common histological types are epiteliod, fusocellular, mixt 
(epitelioid and fusocelular) (Smith, 2002). In the present study, the same cell types were 
found, in a similar incidence (Fig. 7).  
The most of cutaneous melanocytic tumours were malign nt, 16 malignant tumours, 








Fig.  1. (74009) – Melanoma. Dendritic cell type; Pagetoid infiltration of the epidermal region by indivi ual 
cells and nest of tumors cells (arrow); Junctional activity; HE X 10. 
 
 
Fig.  2. (79710) – Melanoma. Spindle cell type; Poorly pigmented spindle-shaped cells arranged in tightly 
interweaving streams and bundles; multiple mitotic figures (arrow); HE x 40. 
 
 
Fig. 3. (81101) – Melanoma. Epithelioid cell type; Cell are round with giant round nuclei, fine lacy 
cromatin, multiple distinct nucleoli and moderate amont of pigment, one mitotic figure; HEx 40. 
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Fig. 4. (79519) – Melanoma. Mixed epithelioid and spindle cell type; extensive necrosis with PMNs 
infiltrate (arrow) and multiple mitotic figures; HE x 40. 
 
 
Fig. 5. (77565) – Melanoma. Dendritic cell type; Cell have polyhedral or round shapes, (arrow), round 
nuclei and fine lacy cromatin, multiple nucleoli and moderate amont of pigment HE x 40. 
 
 
Fig. 6. (78773)– Melanocytoma. Spidle cells type; mlanocytes are flats or dendritic grouped in irregular 
























Fig.7. The histological types of dogs melanocytic tumors. 
In the World Health Organization’s Histologic Classification of Epithelial and 
Melanocytic Skin Tumors of Domestic Animals, 88 three or more mitotic figures per 10 high-
power fields indicate malignancy (Goldschmidt, 1998). 
In the most melanoma samples, the mitotic index was increased, more than 3 mitoses 
on 10 HPF. Atypical mitotic figures with abnormal disposal of the chromosomes in X and Y 
shape were also found. Melanocytomas have not only a benign appearance, but they have also 
o low mitotic index. In melanomas with less then 3 mitoses on 10 x power field, the 
malignancy was assessed based on other criteria like tumour cell morphology, cellular and 
nucleus polymorphism, aparence of nucleoli, level of invasion (Clark), vascular density, 
necrosis and tumour cell nests in epithelium and deep in the hypodermis. Tumour infiltrating 
lymphocytes occurred in 5 melanoma, but not in melanocytomas. Clark level was difficult to 
assessed because all melanomas in study were large, grown deep inside hypoderm, however 
16 tumours were found in Level Clark 4 (melanoma in deep derma), and 2 tumours in Level 
Clark 5 (melanoma in hypoderm and muscle tissue). The presence or the absence of melanin 
has no prognostic significance (Baba, 2002), this data are confirmed by the tumours in study 
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Fig. 8. Melanocytic neoplasms distribution depending on the ag  in dogs. 
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The tumours occurred in dogs between 2.5 and 12 years old, the higher incidence was 
between 9-10 years (Fig. 8). This data confirm the literature, Goldschmidt (1992) described 
the higher incidence in 10 years old dogs 
The most of melanomas were found in pure breads (14 cases) and only four cases in 
common dogs. The most affected breads Schnauzer and Coker (Goldschmidt, 1992) were 




1. The study was carried out on 18 tumors samples surgically removed from dogs 
between 2 and 12 years old, 11 males and 7 females.  
2. The most melanocytic tumours were malignant.  
3. The melanomas revealed various histological types and malignancy degree.  
4. The tumours occurred at skin level, at the head six cases (33%), four (22%) on limbs 
and respectively thorax, urogenital area two cases (11%), interdigitary and the bases of 
the tail 1 (5.5%). 
5. The most affected were the pure breed (14 cases) less affected were the common dogs 
(4 cases), melanomas affect dog between 2.5 – 12 years old, with higher incidence in 
10 years old dogs.  
6. According to histological type, four were epithelioid, five fusocelular, three mixt, two 
dendritic, and two melanocitomas.  
7. Mitotic index was increased in 12 samples.  
8. Acording to Clark Level, 16 cases have level four (profound dermal melanoma), and 
two cases level five (melanoma in hypoderm and muscle tissue).  
9. Infiltrating lymphocyte occurred in variable degree, both perivasculary and deep in 
tumour mass in five cases, melanocytomas shown no ifiltrating lymphocytes  
10. Skin melanoma is a relatively common tumour in dogs; hi topathology provides a 
useful tool for both diagnosis and prognosis, closely r lated to therapeutic protocol.   
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